This paper presents the development of hybrid composites mechanical properties. In the experiments carried out, Polypropylene (PP), Rice Husk (RH) and short E-Glass (EG) fibers are prepared through the process of melt-mixing technique at 175 0 C for 8 minutes and 50rpm rotor speed using an internal mixer (Haake Rheomixer Machine). The hybrid composites made are prepared in various ratios of fiber weight fractions varying up to 60% where the treatment of rice husk using 2% concentration of Sodium Hydroxide (NaOH) to improve the interaction and adhesion between the nonpolar matrix and the polar lignocellulosic fibers. The specimens are analyzed by different techniques, such as tensile test, impact test, hardness test and Scanning Electron Microscopy (SEM). The presence of NaOH in rice husk for 15% indicates higher tensile strength and impact strength, while the tensile modulus and hardness strength is, however, reduced. The morphology results support the tensile properties which indicated the interaction between the PP and fibers with addition of NaOH. These results recommend that rice husk and E-Glass fibers are a viable alternative to hybrid-based reinforcing fibers as long as the right processing conditions are applied and they are used in the applications.
durable and easily being processed to desired forms. However, natural or synthetic fibers such as kenaf, bamboo, sugarcane, banana, coconut coir, and palm oil have been started to be used by many researchers [1] , [2] , [3] , [4] , [5] , [6] . These natural fibers are especially being sought since the production of composites/hybrid using natural substances as reinforcing fillers is not only inexpensive, but also able to minimize the
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Polypropylene Rice husk E-Glass Hybrid Composite environmental pollution caused by the characteristic biodegradability [7] .
The facts show that, natural fibers are not totally free from the problems. Due to being a hydrophilic material, they do not well interact with commodity polymers, such as low density polyethylene/thermoplastic sago starch [8] . Among natural fibers, rice husk is chosen in the study. The husk is the outer covering of paddy and accounts for 20% of its weight [9] . Rice husk is removed by rice milling and it contains 35% of cellulose, hemicelluloses 25%, lignin 20% and ash 17% (94% silica) by weight [10] . Figure 1 shows scanning electron microscope picture and the element of pure rice husk in hydrophilic.
Fig. 1. Pure rice husk
Based on aforementioned, due to the result findings of polymer/natural fiber compound do not possess satisfying properties, therefore this study will review and focused on investigation through the approaches developed in order to improve compatibility of natural fiber filled polar and non-polar synthetic polymers. The study is also focused on the effect of mechanical properties of Rice Husk/E-Glass Polypropylene Hybrid Composites using Sodium Hydroxide. Finally, the evaluations come on with the best hybrid composition among matrix and reinforcement.
II. MATERIAL
The materials used in this study are "Polypropylene" (PP) as the matrix material, Rice Husk (RH) as well as a strengthening of E-Glass fibers.
A. Polypropylene
Polypropylene (PP) has been used as matrix materials in the manufacture of polymeric materials. The Polypropylene used in the form of a "pallet", type of Polypropylene TITANPRO 6331 with Melt Flow Rate at 230 0 C and Density 0.9g/cm 3 shown in Figure 2 . 
B. Rice Husk
Rice Husk (RH) was obtained from the rice field Alor Star, Kedah, (Malaysia). Its moisture content is 13 wt.% where the granular sizes ranged are from 500 to 1000 µm, with an average granule size of 800 µm as shown in figure 3. 
C. E-Glass
The synthetic fiber used in this research is E-Glass a fiber (E2-4533 6000) was supplied by DK composite. The major constituents of E-Glass are silicon oxide (54 wt.%), aluminium oxide (15 wt.%), calcium oxide (17 wt.%), boron oxide (8 wt.%) and magnesium oxide (4.5 wt.%). E-Glass fiber has an elastic modulus of 72.5 GPa and possesses a density of 2.59 gm/cc. The 6 mm was cut to obtain the fiber glass size.
D. Process
The formulation for polypropylene, rice husk and E-Glass fiber is divided into six main compositions ratio as shown in Table I . E. Treatment Figure 4 shows the treatment process of rice husk. First, rice husk is washed and boiled in the boiling water with the 1000C temperature for about 1 hour (figure 5: scanning electron microscope picture and the content of element).
Second, they are forwarded to soaking process for 2 hours with 2% concentration of Sodium Hydroxide (NaOH) as (figure 6: scanning electron microscope picture and the content of element). The next process is drying the rice husk under the sunlight for 72 hours. Before manufacturing process of the sample, the last process is grinding rice husk which has been dried as shown in figure 7. 
III. EXPERIMENTS
A thermal mixing process is carried out using a Thermo Haake Rheomix 600 OS internal mixer at a temperature of 180 0 C and a rotor speed of 50 rpm for 8 minutes. Through this process, the mixtures of substances are expected better and more uniformly before goes to crusher machine in order to produce a standard particle size 2 mm x 2 mm. The final stage of the composite preparation process in this research is the hot pressing (figure 8). The hot pressing process is carried out at a temperature of 180 0 C for 10 minutes, and the mixture was then cooled under room temperature 15 minutes. The final products are in the form of plates with dimensions of 200 mm x 200 mm x 2 mm and prepared into the cutting pieces as required by ASTM standard for mechanical testing.
Fig. 8. Schematic of hot press

A. Tensile Testing
To cut the sample in the dog-bone shaped, a sample cutter is used. On this, seven samples made of PP/RH/E-Glass hybrid composition with dimension of samples 125 mm x 12.7 mm x 2 mm are then tested according to ASTM standard D638. The tests were performed at 25±3°C with 50% of humidity and failure under tension at a cross head speed of 5 mm/min using Shimadzu Universal Testing Machine. Tensile strength and modulus were recorded. Here, the morphology of the cracked surface is observed by using Scanning Electron Microscopy (SEM) at three types of magnifications, which are 22X, 100X and 500X, consists of topographical, morphological and composition pictures.
B. Hardness Testing
The hardness tests are performed according to ASTM E-384. The Micro Hardness Vickers is used to measure the depth of penetration of loaded indenter in to the material. The tests were performed at 25±3°C with 50% of humidity. Average of night point has been taken from each composition. 
C. Impact Testing
The impact resistance test was carried out by using the "Pendulum Impact Tester Model: LS 22006-2" complete with hammer 25 J impact force and the operating conditions at 23 ± 2°C with 50% humidity. The test conducted in accordance to ASTM D6110 in order to determine the values of Charpy Impact Strength (J/mm 2 ). The seven specimens were placed horizontally on a sample holder, and then will be broken by the swinging pendulum. Before the experiment, the width and thickness of the sample is measured by using the "digital vernier caliper" in which the average values are recorded.
D. Morphological Observation of Fractured Surfaces through SEM
Scanning Electron Microscope observation was performed using Philips XL 30 ESEM operated at 20 to 30 kV. The fractured samples from the tensile test were first dried and coated with the gold using Sputter Coater Polaron E-5100 system. Dispersion state of RH/E-Glass fiber and the fracture mode of composites under the tensile loading were determined.
IV. RESULTS AND DISCUSSION
A. Tensile test
The rice husk is filled with various mixtures of short E-Glass and polypropylene to produce hybrid composites. In general, results showed that tensile strength of the PP/EG/RH hybrid composite decrease with the addition of rice husk (figure 9). However, the tensile modulus of the hybrid composites displays different behavior (figure 10). The higher value of the tensile strength hybrid mixture PP, E-Glass, and rice husk is 7.9 MPa.
This refers to the objective priority of the research that is to find the best value of tensile strength for E-Glass and the rice husk hybrid composition of the manufacturing process. The PP 40 wt. %, E-Glass 45 wt. % and rice husk 15 wt. % mixture was observed and the tensile strength is higher compared to the other wt. % hybrid compositions. It is proven by the result where the more percentage of rice husk show lower value in hybrid composition. It is because fiber reinforced composites have higher tensile strength than particlereinforced composites [11] . Furthermore, the less percentage of matrix/ synthetic fiber cannot reinforce well with natural fiber and it make facture if stress is applied and easy to slip off. The possible explanation for this different behavior could be due to the non-uniform dispersion of rice husk within the polymer matrix which impairs the mechanical properties [12], [13] and [14] .
Mean while Figure 10 shows that modulus value is increasing when percentages of rice husk increased in PP/EG/RH. The tensile modulus increased from 1074.5 MPa to 1345 MPa from 15% to 45% rice husk respectively. The result showed that the incorporation of rice husk has resulted in the increasing of flexural modulus. The rice husk flour has restricted the mobility of the PP/EG matrix and synthetic fiber when load was forced onto the hybrid composite. Similar results were reported by [6] addition of rice husk and clay into the thermoplastic decrease the tensile strength but increase the modulus. Besides that, using rice husk flour in thermoplastic composite [15] determine that tensile strengths of the composites slightly decreased as the filler loading increased but tensile modulus improved with increasing filler loading. While increasing the rice husk ash loading in natural rubber/linear low density polyethylene blends resulted in reduction of tensile strength, but increased tensile modulus [16] . According to [17] the weak filler distribution, poor filler matrix interaction, and large agglomerated particle size, caused those properties to decrease. 
B. Hardness Test
The high hardness value of the mixture shows the property of the material, which has high hardness level. The hardness value of pure PP and hybrid composition PP, E-Glass and rice husk are calculated and shown as in Figure. 11. The hardness value of hybrid composite 45 wt. % rice husk is 10.1 HV, 30 wt. % rice husk is 8.5 HV, and 15 wt. % rice husk is 8 HV respectively. It can be seen from the result obtained that hardness of treated rice husk increase when the percentage of rice husk increase in hybrid composite. Similar results were reported by [6] addition of rice husk and clay into the thermoplastic increase the hardness. The significant differences in the value shows that the lower percentage of rice husk will decrease the hardness of the material as the bonding between the molecules become irregular. [18] also indicated that, the rice husk fibers increase the value of hardness composites. Increasing rice husk ash loading in natural rubber/linear low density polyethylene increased hardness [17] . 
C. Charpy Impact Test
The impact strength of the hybrid composite PP/EG/RH is presented in Figure 12 . Figure 12 shows the impact strength of 15 wt. % rice husk hybrid mixture is higher than other hybrid mixtures. The impact strength of rice husk composite and hybrid at 60 % RH and 15% RH wt. % were 0.5 J and 0.98 J respectively. The figure also shows the impact strength is reducing when rice husk % increase in hybrid composite. It is similar to studies by [19] work on hybrid PP reinforced oil palm empty fruit bunch-glass fiber whereby the hybrid strength decreases as natural fiber content increases. The similar trend is also observed by [15] where the impact strengths were lowered by the addition of rice husk flour. The addition of rice husk and clay into the thermoplastic decrease the impact strength [6] . The addition of rice husk fiber composite generally decreased the impact value [12].
D. Surface Morphology of Cracked Specimens
The analyses towards surface morphology of the broken specimens carried out by using scanning electron microscope after the tensile testing. Figure 13 to 16 shows the results. The morphology is used to identify the bonds between the PP/EG/RH hybrid composite structures. It is also used to find the changes on the material after being tested with a strong tensile strength. It is a fact that less percentage of treated rice husk improves the fiber surface bond uniqueness by removing hemicelluloses and producing rough surface in hybrid composite. This topography offers better fiber matrix interface bond and an increase in mechanical properties. 
